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(54) METHOD FOR EMBEDDING DIGITAL WATERMARK AND DIGrTAL WATERMARK EMBEDDING DEVICE 

(57)Abstract: | JtlKtt I 

PROBLEM TO BE SOLVED: To relax discontinuity on the boundary :« ~J ^ 
of adjacent blocks at the time of dividing information in which a 
digital watermark should be embedded, for example, image data into 
blocks, and embedding the digital watermark for each block. 
SOLUTION: Original information, in which a digital watermark is to 
be embedded, for example, image data are inputted (SOD, and the 
inputted image data are divided into plural blocks, so that the 
original information of each block can be extracted (S03). Then, a 
digital watermark is embedded into the extracted original image data 
(S04), and the image data in which the digital watermark is 
embedded are restored (S05), and discontinuity relaxing processing 
is operated to the restored image data (S06). The discontinuity 
reducing (relaxing) processing comprises a method for multiplying 
information positioned at the boundary of the adjacent blocks by 
functional data continuously changing in the range of 0-1, a band- 
limiting processing method and a method for interpolating the 
information of the adjacent parts, by using at least one information 
of each of the adjacent blocks. 
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( 2 ) 



±E«7tbfctff8tcov>-CP8rr57'p 

it ^.^a^tt^^-r ^>^s*ff ^ gpgt *w-r ^>«^ 

gfrbS^ii^fe. 
[W*^2] ±E^»SMSfaa!iab7t«^S/^biS£> 10 

r^sKi^^e'icw-r^), i mmom^Mfr b 

ft. 30 

ls*3S6] ±E^5ti*'tts«!Bi"r*ffl.aa«ic*u 
^i:*^t i ~oco$gffl-cit^s { ii'«^b, —yjcomff- 

iI*©SS0WT-@£ffl 1 1 ©Blgc-^— 

±E«5tbfct»«lCftD\ 

*o*M»i:*v»Ti ~0©®HTa^MicM4>b, 

o -c $> -5 IB 2 w Pgc * £ ±EM UNB * b . 
iESBlOMft^— ^3&«*U6nfc*7C«*i:. -tE£§ 

2 <d hscx - * b <=> nfc*«« t * mwr * 

±EiB2©H*-r— ^0±E— **s«ttWfe*®*»»^ 
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ba#>&#-*?£° 

[■raws] ±E^*ttttt«»-r*«iaaPBK4s^ 
±E* : pa*b«ifta*fflaaBfc*isT±E*«ac 

[«*JB10] JiE«TS^ba«6^ffla&Pifc43tt 

jiEa7c*aae«k:*tt*±Ea»tf[2fls**«iattii£«* 

^«|«iaT&SSf*«9E*©«^^b«lJ6ji** 

mxmi i] WE#«wia«ia»i» iMEBM*-r*:/n 
>j >ysaaTfe-5«*3Si oEftot^s^tifta* 

nmsjBu-c, ■c-nso«*©iiiiKffi«-r*«i«isMnH 

•TSUI** l EtOtTi* L«»a**ft. 

lEt^a* bas6^*^a&P^!-*viT_hE^+t ® i- 
*5E«Mia*ffv», snttxasiftfflatsjitic^Ta^b 

±E«7cMa&PStcfev^T±Eit^^tjS*©j^*^^ 

^^?f^«*«i 2E»©«^s^baise>a**ffi. 

±Ett7c^a©P^ w- -a ±Eis*ii:?5^^«aa itmn m 
Kc*tftfflaT»*Bi*3i 1 2 EtotfS^ ba^ji* 

Mtii5] ±E^iti*tt*«fti"r«fflaa«fc*jw 
*-hE*ifflte. mmmm-z&zfii&mi 4EtoM 

^.JhEISWtt, P^-r^^P-y^cD^^ic&B-r^itlS 

(C*fbT. ps-r^Mffl'Joyp-yi'o^-n^ticott^cw 
*»wr*«iaT*-Biii*3R i 4E«cDttTa^ba»6 

[ffiMl 7] tt^SA^baia-r^^JSiffffiSrA^bJS 

««E*^aicE*'r*««x^#»t. 



s 



( 3 ) 



m.Tmfrvm&&?>-&w. 10 

±EEE*bfcw«siE««i#i;:eisrrs. eai 
t-&f#^E&£fctete^a££3s«c*rrs. 

t»*«2 o] ±mfmmmte¥^*T-i?. 20 
fete, -* — =t4 -^j 1 —^ 

JiE«^S^La&i£<^£!ia^a«, -hEJH«*fcB2fc 

■"nKMEnicitAiu. wist* :/dv 

-tte^©*lfOWT@M 1 T**IB 1 Oi»T- 

±Km©H*fc©i£WSre**. PITTED -y^ <Z>- 

1 ~ 0 0«[H"PitttMK«^b. 40 
»»-r*:7oy 2r©*fi*©%#»#lC*S«r»T0~ 1 ©ft 

JgfitE 0 TT**« 2 (75 BifSc^-* £±EJKB«K:* U, 
±E£S 1 ©BS&x— ^*«*C6nfc«5c«lli. -hlHffl 

0. 50 
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±E^««^ttig?iBPl#aK*5ViTfflV>SJ;E^2©K 
t^Htf-^U, ±ESfll©l«&x-*<hi£#te<7)£: 

wt«2 4] ±E^a^tt^si«aa^a«. BMrrs 

[M2 5] iEMfilifftf-^, *5<fctf/£ 
fete, ^-^^X-^^^K 

iBBMa^afc&s^&a^&tt. ±EMt#38icifi3£ 

*±EttSsag*ffl.a#ftttH«E**»ffla#ikTr* 0 , 
±E«5c«aa#atc43 # * jies** ^tssiaa^ateig 
jaa^ar & s ±ewjt8j&* l ««>&*4aa 

2 5E«©« ; 3Ta^La*ii*.SB. 

WERttT*:7oy£©**fc:ffi«T*w*k: 

[»2 8] ±c^*«ttt«fn«ia*att. r»t* 

t. *nso««oiaiicteBr*««*itiiB-r*iiiiai# 
a**r«.w*3ii 7E«£co«^s^ua»6jA^ga 0 

±E«^ai^b«*ii*ma¥att, ±Ei§c*f6tcifi3£ 
*iwia*ff5Bxia(i*at, tinfegSMtjaatMiic 

L«#&*gB. 

*±EBX«»«ia*af4««*ag*ffla*a:T» 0 . 

[»*3fi3i] ±E^«»tta«iffla#afc*tt*±E 
a*»ua*a*8B. 

[«*3S3 2] ±E^a«*tt«»n«ia#ajc*jws±E 



( 4 ) 

mux. Rgrrsrafflu©^^fe©*n^n©*s*©« 

m*m^T&r%&.mn&fT-3T. m.mz&w-?2>ffim& 
mm? zmxm 3 1 nd.wt.com.Tmfr L««e>&*i£e. 

\ [0 0 0 1] 

iI#iAtr;frj*<h^©^B{ciirr£ ; &©T&0. «KH::. t* 
xtfx-*. *— xV^^-^fct'^IS^bfcvji^* 

-5. 
[0 0 0 2] 

[fiE*©&W] c d jdE«snfc#*wa©^iE3 tr- 

&W£z£<Dmm x— * <Z>*IE3 K-Rfcih, T-fy^* 

[0 0 0 3] fcf— B&Jh*3&fc#3Mt"r*fc«>, 

f^^r^-Sj , BgXl/i' ha-i7X 1 9 9 7. 2. 2 
4. 99-1241) . 30 
[0 0 0 4] (Digital Watermark, Digi tal 

Data Embedding, Digi tal Data Hiding) &M\&. 

TttftlffcLtffclr* («Bl/«»fcH) PHTIR^-^iC 
m^SA>b*a«J)atr. Wx— ;5Mc:m^Hg#>b£:Si6& 

b v^JIBT?*^* 4 b 
[0 0 0 5] f^fr«tOi,»&i 40 

<t^mO, If! 3 b«ft£«i«>i£A,T 

[0 0 0 6] x-f v^I/VJUx-^x-/ Tx— ^icS^b 
tt^Sr«*iit;^j5fe«. «*Jft^£;flT;^5. fffllW 50 
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[0 0 0 7] 7ff^f^7f- ^tLTk'ftr- ^ 
&M7jk-rz>h. k'x:*x— :5MC«^g7^b 

$8#<hbTi3ifc&iy. fctAtf, Ifx^x— ^©SSU£ 

atcvra^b t*x *x- ic 

tf$B£iIae>i£if<*:. x-->ffiHSNr, ";U^tC<i;o 
T^Bi::«xiS^bt*f87Wfc*£n&. -^bTl&SSn 
TfciliS (^K) #5&££ffcb&^. -tot*. K&lS. 

g& (FFT) . ««3-»M>fE* (DCT) fct'fCft 

[0 0 0 8] «#, ffi«bTK»«M*K:aE«3 

[0 0 0 9] hfx^X-^te, 171/-A (*Jt 

lii7^ — ;u H) mtiL-CE&fcE<Dmf%9l}MiP?T t>i\2> 
ifi, l 7-f-;K J rt©k'ftf-i'©ilii^:T$5))i 

e, i 7w — ^ K^rotr^f- aic^aa-r^ ci t 

$MtbT, 8x8i8*o7n5»^i:l5Mtl/ 
T17P7!? rtofrtf-^ ^MS-Tl) CI 

bfc l.zfu y ?m&-?*&m-znz> z. t.w&\,*. 
[ooio] n.T&frvttm&Msb&tsmmiz^TX— 

>f *x-*£©x--**, mms&u&tzzftz. tfx 

[0011] 

*.«. tr^f -i' l:^n y r iff LOi*ii 

[0 0 12] ^SSWWBWtt. yn-y^ritiSrjffli 
bT«^&7&>b£Jiae>&a4§^T ! fe, 7nyiz©«jH: 

[0 0 13] Sfc*%HJ©te©B6<)«. iaibfctt^S 

[0 0 14] 



( 5 ) 
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«aiC^lrvr«««lca^a*LS«*&tra»£. ± 
Ett^S^L£«©^/i*1«S£«7C-r3apg<b, ±E 

L fctSSI'C V>X mt£-? £ yu -y £r ©J&lflC^tf-S 

^a[«ttt*a«i-r*ffla*ff'5a:Krt*«'r*fli ; paiA* 
[ooi5] $fjfiic«. jtE^aMaEttafoaaLfc*? 

a*Ea«ft:»::Ett"rs» Sfctt. fijUr^&Pgi^^ 

[0016] jiia^a^'i4^igsi-r^^sg:Pgtc*3Vi 
x. Mil ©:£?££ LX, m&'? ; bz7ayi7(Dt%mzti:m 

-rzffimzMisT o ~ i oDieBx^Mtc^t-r^M^ 

[0 0 17] ftilWKIl, ±ffi««f#tt 1^7**5*— ^, 
4iJ:tf/*ifctt. 5^*7*— JiEW^g 

a&aa*f?3. 

[0018] *fc«3£wtctt. ±e«?a*>Laae>i&& 
aaa»K:fetT*±rea3sa»a3ttB«KS»8i3-c 
*o, ±ea7c*aaa»tc:*tt3>±eiS£a^aa«iatt 
aMttaaaa9Tft«. 

[0019] se.K«fj6e<j»ctt, ±E*aatt*«a-r 
*aaa»ic*v»T, (i)i»«7nyfo-*o 

Ta^Dy^ffc^^^frlc^Xl-^OOaBT 30 
(2) ±EISl©III»©j3*BlScX;&a. aa-rs^n^ 

* ©— *«oa»a»ic* v^x 1 ~ 0 oaHTit&micM 

1 ©i&BXjgi^Mictf iq -*o«#ti*o«ffo 
HTiSffl 0ta6^2 cDM^-iJ' *±Ea««K:» 

u. (3) ±E»i©a*7*-^35«»i;&nfc*7c«a 
t. ±ESB2©a»5 s -^*«*i;snfcsa«t*iipiic 

fa. $?$L<te. JbEfBioaa^-^oJiE— 7J*J 40 
±Ea 1 ©MiScx-^ ta»att©ifeKB»7 s -$'T?a 

-So 

[0020] ±E*i*tttts«?a-r*«!sa»ic*s«r> 

X. ^20MiLT t »»T*:/ny?©a*K:teB 

-r*aaic**Lxiif«ttifiaa*ff-5. ajew^w:. m 
Eaaaaaat*. WEwar * „ 57 ©itfF-K&M 
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[0021] ±E^aatt*aRdT*fflaaiafc*v» 
-rattsfiicttbx, aa-r-swao^Dy^w-tti-tn 

[0022] ±E^aatt««ft-r*fflaa»tc*w* 
±E«mtt. (i) fiissfflw, s&a, (2) aa-r* 
^D.y^oainctta-rsaafcjtuT, attT«aa 

*ffoT, a#£^T*aa£ffiHf -sjaax-fc*. 

[0 0 2 3] *5£M©^2©a^tC«ttltf. _bIB«^§ 

*»u«»a*#ffi**a-r*aa3&«»tt*n*. §t« 
sxflLawaEa^aKEa-rsaaA^at. ± 

EBWaEB*&fcEB3-a-fcJ:EB«a£, J8B#C, iff 

s£©7d * * rtonMst bTa*mr«««m^a 

e«ftatra^a^ba«>a*«ia#ai:. .hEa^a 

t. ±Ea7cbfca«fc±E^ny^©a»fc*5»t*^ 
a^tt^iifa-r asaa^f? 5 ^aa&aaaa^a t * 

[0 0 2 4] *f£L<tt, a?a*>La«&&g£Bfi. 

±E^aMWta«nra#a3wa9U3t«Ta36» ua^a 
*a«*ffi«-r*««fflB*at, jieeb ufcaas 

ei*¥a t & s s tc*r u#a. 
[0025] jiE^aitttt«*Dffla*att, reo^f 
n^*ff -5. 

[0 0 2 6] ( 1 ) iE^ai^ttllfcJ&a^ate, PJg 
T a y * ©«IH:ttlt saBfc:** LX 0 ~ 1 ©a 

ia-raawicaft-rsHa^-^ftar*. *?^l< 
a, ±E^a«tt»?n«ia*att. (a) aiars^n 

y{?<o— *©aaaMHc**^T0~ 1 ©asx-gaWK 
a*PL. »af*^Dy^©flfc&©*#»»»C*Jl»Tl 

^ocaaTstawKa^u -#©«!§?• £ft&7j©*^ 

©IBTBJlt 1 X£*SS 1 ©M»x-^*JiE«7cbfc 

watcai;. (b) ±Efgi©iii&©j£M$cx<g>3. a 

^T-5^D>yi7©— ^©^#g|5^C43^X 1 ~ 0 ©^H 

ic*viTo~i©aHTaawK:aiiiix. — Tjco^^t 

^©^©fWXHSffl 0 T**» 2 ©H^C^-^ *± 

eaaaicau, (c> ±E«ioiftf-^*«*i;6 
nfc*7caa£, ±Ea2©aa7*-^««*i;6nfcB 
«^t^SD#-rao $f^L<«. '±E^aattffin«ia 
*aic*v»Tav»*±Ea 1 ©aa^-^ojiE— 
j:r«ii*oaaa»fc*t>Tafl:-r*Ba7*— ^n. ^ 
8««f-i'T*o, ±E^aatta*n»a*ac*jir» 



( 6 ) 



[0 0 2 7] (2) ±.s&Fmmwmimw^mt. mm 
-rz-jn y $ <Dm.mz&m-? zmmztt Lx&i&mmm 

[0028] (3) ±.m^mm®.mm®m^®te> mm 
-r2>-7~ay?e>m.mzi<Lm-? : bffimziciLT. mm-r%> io 

(b) mt£-t2>-7n-y<!7CDm.mztiLW?Z>iftmzZils 
[0 0 2 9] «^S^blS*^^eiCjo^T*^ tz 

mmm^mzi:-z>xmm-^n^o m.R^fmm.&mKimm 
^mz&ttttmmfe.mfti-*>mii\s-r\^ ±mLtz&y 

[0 0 3 0] 

io^un^m^ LMtb&z>-mwv>mMcDMmzz> ut, 

[0 0 3 1] g*lfl&jtlM<£>B<i. 
ffl«lSI«U:WlT$9, 0 2 te#%IE©«^jg 40 
-ft-KTfe5. HI 1 lzmMVtzm. : ¥-mfrl<Mib&?>- 
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[0032] mmnxti ^et 1 1 tfs* L-jaar 
a*> vmmmszfe^& 1 2 icsets-r ^> ( s 
01) . mmm.Wimm®: <.yay^mm.m.m^) 14 50 



(S 0 3) . m^mfrVMsb&fr^&l 5tt, _kIB^- 

fcbfc^D ? zt<nmmmizm?mfris&m.&&ts 

(SO 4) „ «^S^U1t^tt7C^©l 6te, JblHW^P 
S^USrHa6^fc«^?»5t;CD*^(C^7C-r-2> (SO 
5) . z\<DmTMfrlsM&T&&£'tc>&7i.<Dptffliz-z>^ 

Timmrz. ^itMiifgi 7»±, ±is 
^fn-r-s&ssrfT? (s 0 6) . mmmTvm^&i 8 

ffi^m^j-r-g) (s 0 7) „ 

[0 0 3 3] tfS^bift^gil Ote, iftl^g 

^-^^^©1 3£iStt£>;r,t:#T-#£ (SO 2) „ 

z. owm iz -z> i/ix te&arr £ . 

[0 0 3 4] «^S^bS*ji^«l Ote, ffi^S 
ft3 0*<klKtfiSfS^ • eifg4 0 £13:^-5 
T'£3„ &-5W;t, ffiftM3fHS3 0:fc£UW&ie& • 
eii^S:4 0 tt«^S^LiS*j^*-^« 1 0 (D'&WiVZWl 

ii&mm&mm&izmiizz.ttfxtzrf, mmomfa 
x&tf* iraaa* ui*&*£« 1 oizm-ffzWi&iz'o 
^t^-So EE*gaas^e 3 0 immmrmm^m 1 8 

^e.W^$tlfc«^S^bllJ6)i«-f»^?rE^L (SO 

8) , mmmm • &m^&4 0 \tsm^fzmm.^mmm 

CD^gice3H (SH«). -T-5 (S 0 9) o 

[0 0 3 5] J:0*#:6<]^JS#^bT. -haSLfcflrF 
S^La*i^*S«l 0©^SI-t3^TjzE^^>o MW#g 

<t l t d v d & t* (Dmmmmz m-e, \z-o ^xm 

fCA^U ^Iz-A/^U <hbT(^l^'t»$gfEte^g:l 2 

tcistt-r-So Kt»^fetfe#& 1 2 (ciEti^n^: 1 y v- 

y 4 -)V H 1*3 CD t'ftf-i' S— ' t 

^-^T. T'P-yfW^ta^ai 4«, \y 

u-M,^yKW-^tmm^^zm^itLx, tzizxu. 

\yuyy~ co^S^ 8X8 iffl^co t*x^-x— iS- tcffl^t: 

lt 1 ?u v v r h^x-^ *n+»$&iett¥& 1 

2frt>Wi&tz-t° 

[0 0 3 6] «TS^La*ii*-¥gl 5(C43W^)*^ 




( 7 ) 



if. ^©Sft^®-e*s>o ^ 1 ©S^tiSfeji^cS 
a* tit^iff^n >y \zm <o -3-3 vt z c: t o . 

* 'J v± U 5V 02* b*fg£Sie>jitJ CI 

t IC «k 0 ** 3 > ^ > y S * ttSMtfc t* b fc 

[0 0 3 7] COiSfeSfr&iRJBS-B-*'*^ 

i»*ana. -tbTRtefesti-cbBK (#K) 

[0 0 3 8] M««tb-C*- ^-Y^-i'lco^TiE 
^5t, t-f tr-iS'liM 2 0~ 2 0 0 0 0 H z 
lCPT«**jjf«»**^, -=£-© Wffl(£ tbT, bJ 

[0 0 3 9] t'x^"^— ^*3«t^— r-r^— ^© 

jgffl^#*b^«^, -tcoi^Jim^a^bafeji^a 30 

ffcLT. S*7-Uia» (FFT) . Bft«t3-y-f> 
(DCT) &£(ZftaE3ni*&Xft&ffi (£fcttji3 

[0 0 4 0] * ; 3 t »f&>b'ltfSffc5c¥&l 6tt, tt?ft0i 

L*«i»ai:n. ajESMisnttTtf-^i:^ 40 

ii*¥Sl Slc&^XttS^&bfcbx^-^fctt^ 
jg#>b *ra8rt»b««*7n*8:i 6ic 

*3 l^TttTcSnfc £ bfc*HFriifl-£Jl» 

[0 0 4 1] JEJHSMa^S:3 OKi&^TfT^ 



t. 
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'>&V>tt^g*bt»ffi©iI#&*#$? * bV>„ 
[0 0 4 2] tfS)!»bi»a*#il 5tt, ft.ii A. 

[0 0 4 3] ttJmfiRttflftn&l^it 1714. 011 

^>Matt 2 ^7ctf x^x— * {c*fjts$-a-T 2 ^7tm~n 

[0 044] ft 1 ©ig#^gi^tei|gfn#*£«. WSE-T * 

-X) i;»T5. 
[0 0 4 5] J:0<Sfj£W»Ctt. S3IC0^b7t«i;5lC, 

*UT0-i ©ISfflTS^MicitanU .mt£-§r&7n y 

(fl&*OS8»») IC*3^T1~0© 

«HTl«Mi:«'>b. — *o«»tfl6*©«E5?-o|Bn? 

i -ea&sTBES; 1 tssn^s 1 ommt^-? f 

wto^iefcTCbfehf?:*-^— ^ s(n) fcJfcUJ. 1MW, 
10DHSc©fl*H»T»*. Rft-TST'nydrCD-— 

T-*>-5Tf5iClT^$tl^.^2©MSC'T r -^b wd)SB 
b'^^x-^ s (n){C»b, ±e»l©BMfc'5 =r — 
be.nfcttTtb-x^x-^i:, ±IB«2©H|gc5 :r -^^ 

apjic-r*. dw^JTtt, *#?Fa^14ig?n^S^a 
l 7 »c*j^iTfflv»*±BfB l oWSfc^-^O-taa— *4i 

o«*»»i:*^T«fl:t«H»!r-^tt, J=.«» 1 © 

[0 0 4 6] 
[ftl] 



( 8 ) 



fw ( n y*m- cos (2;m/2Win) ] /2 
fw <n) =1 

fw <n) = [1 -cos {27t(S- n) /2Wbi} ] /2 



(0£n<Wln) 
(W»nSn<S-Wln) 
(-S-Win£n<S) 
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(1) 



[0 0 4 7] 
[0 0 4 8] 



bw(n)=1-fw(n) 



Ou1(n) =s(n) -fw(n) +s'(n) «bw(n) 



[*2] 

(0Sn<S) 
[&3] 

(OSrKS) 



(2) 



(3) 



<1U. s(n) :«»(cS"«-*tt]At.nfc»lca5n^nfc^-^ 



[0049] « 2 (D-^mm^mmmm^mt^ mm-tz 

xa*—- y-;U7^c ;i/^©«^^J^SI4{c:0»-r^)c ~<£>b 
?>7A- V)V7j ;u^coiaa«s:4-e«,5£sti«). n 

[0 0 5 0] 
[&4] 



20 



N- 1 

y(n)= Sai-x(n-i) 

1=0 



(4) 



[0051] m 3 (D^mm^mmmm^m^ »«rr* 
-?-n s ©borate 4SB-rsts«**m-rs. utm 30 

tltlt H5K:BI»L.^:lfi[«rtillB. Sfctt. i6l:i 

[0 0 5 2] sg 1 mm<pmm 

*jA*-73 <t 0 J^73 & £*-r 7 D — ^ — h T 
*0, B!7lc0^Lfc«^S^ba*^S«icJ;-pT 

nsfisft*»iaa#ffiTr*> ^= 

[0 0 5 3] H7{CH*Ufcfll#«ia»«l 0OH 5 s 
-< v^JU? 1 — * • -f >^ 7i-^ (D- I /F) 1 0 1 
t, 7ta^f-^ ■ -f >^7i-X (A- I /F) 1 50 



0 2, A/DIM10 3, T-f ?u7u-tz. yit • a." 
y h (MPU) 1 0 4. 10 5. ia«7-'Jlt 

& (FFT) I1SM1 0 6. jS»jSj^7-Um^ife (I 

f f t> ^as« 107. mmzffi&mmm ios.t 

— *ttl2K>^7x — X (O- I/F) 1 0 9 stt 

*. tmoaiSB i o o \z\$mwiMte 1 2 0 abasias n 
-5. 

[0 0 5 4] Blt£0»Lfc«^a^bS«6ii3M£Bl 
0<h. H7fcH*Lfc«*M&SS6fil 0 OizCDltim&iL 
^xhTEtCft^o D- I /F 10 1. A-I/F10 

2 . A/D^&gg 1 0 3 *5 J: M P U 1 0 4 1 III 
*LfcBB«X*#ftl ^UIO 5*< 
R«ll!tfai2l:*at5. MPU10 4i«'J 
lOStFFTffllgllOertW^tU (BI^-tirT) 
fe7'D7i'MWei 4lC*h£LTV*£>o FFT 

aaa^fii o 6 tMPu 104 t^w^s^uig*^ 

¥8:1 5tC*fj£LT<A*. IFFT11811 0 7tM 
PU 1 0 4 t^B^a^UBaBTC^Bl 6 fcr*NfcLT 
H5. MPU 1 0 4^4IIPFXMEttlBRia9^6i:l 7 t 

m p u i o 4 35*jaa»7*jwf i 8 1 
L-ciMFr*. OTE««gii o 8 «ffi*fif$aa#f5: 

3 0 iC*fiSbTVi-2)o MPU 1 0 4*5=ktfO - I/Fl 

0 9 tfffiffiCB • 4 0 LT^*. 
«fc-5tC, MPU 1 0 4lii§ffllgl 1 0 O ©ffllSri 
^mzftotzV). «*©^gr<hLT«ltgL-CV>«> 0 

MPU10 4I1 ?-f ^□7"ntyiti:LT©S 

jwaaBies^rbTisD, TfHtcai^^'x— ^tem^JW 

(DMA) ^ifcOIUS&^^rLTtiS. 
[0055] MPU10 4H D-I/Fl O 1. £fc 
«. A-I/F10 2tJ:tfA/DJEjWl O 3 &ft|«P 

1 0 5 tClEtTf dCD^JT'te. 1 7 CT'icTDfx 
^-^z&^^'J 1 0 5 {CfEt&£n5t>©±:-r^. tf 
7t-x-^^*xW i?9)V&3L<DVk&, D-I/F101* 
e>x-*A*X 1 1 0 ^igEfclLT^U 10 5 iCfHtt^n 

fx^"x-^75^T±D^S;w^-&. A — I/Fl 
0 2 {CA^nfctf^^-^teA/DSglgg 1 0 3 \Z 



m 



( 9 ) 



^a*x 1 1 osgfiut^w o 5\zw&znz>. m 

[0056] *=E'J 105 {CfStt^nfe 171/-A^C 
fcfx^-^H MPU1 0 4^LTt*fc'tit, 
fciitl l7n7i?0t:Ttf-^*3 2xi 6Bi 10 

(t'^-fcJU) =5 1 2Iijm^i:^^U 1 0 5frZWi?>-tz 
LT, FFTlIgl 1 O 6{CtB^-r^o 

to o 5 7] tjt&^mmvkmmT-*(D$if& -.ms.x 

fy^3 0 1-3 0 9 

fw (n) = [1 - cos (2rtn/2Wtn) ] /2 
f*r<n)=1 
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mpu i o 4«ngi JCH«PU&flt*PF3ttttt«fnx- 
^fSl3tLtll^U @2 0Xfy ^0 2 

Hftx-^H 0 3 KlWSLfc.t'Sfc, it 1 *3J;^2 
TSSSn-BSfSKOHRx-^ fw(n)<!:Sg2 OiWftx- 
^bf(n)t^tlt, MPU1 O4rt0H^U)iW 

i o 5) tettrr*. ^cdwkk 

^J^(C*5V^T, +f>:/Jl/fts ample (S) =5 1 2iU 
A— >^«Win CD*I£2 5itS. U;i)bT, 1 *3 
J: j£ 2 ttTIE© r £ < fc -5 . 
[0 0 5 8] 
[ft5] 
(0Sn<Wln) 
CWIns;n<512-Win) 



fw-(n) = [1-cos[2>t(512-n)/2Wln}]/2 (512-Wm£n<512) -(5) 



[0 0 5 9] 
[0 0 6 0] 



bw(n) = 1-fw(n) 



CHit(n) =s(n) -1w(n) +s'(n) -bw(n) 



[»6] 

<0£n<512) 
[ft 7] 

(0£n<512) 



(6) 



s'(n) :ffit>»»*ia^6nTl^^^-^ 



(7) 



[0061] MPU1 0 411 Xf 7^3 0 1 
&»5fe-r*. ntt1^>7 p ;VftsaiDpleS^-r--f >"r^97 
TcfeO, n = 0~2 5 5-C*-5. count ttFFTffllg 

gi o 6\z^xmm-r^>7 ! — ^otEatwaTs-r > 

7 ; v97-Q2bZ>. ccDtfiJ-cte. g^r+>->y;Pftsample= 
5 12, A~>^£5Win =25 tWBHitWtft^tl-S. 
[0062] MPU1 0 411 Xf 7^3 0 2, 3 0 3 
fcHJRbfc i5 < >^*y 97 n&m 3 ©£ffi<£>ig# 

^. stafc^t?T^i©Mft^-^ fiwtwrrs. 



MPU10 4I1 Xr7^3 0 2, 3 0 6l;EgLfci 
-f >5 r -;>^Xn7^3<Z>*ifetClS^t-&teB : £^ : 
T#-&, ilO«r-^fw(n)=lin. MPU1 
0 411 Xf'yy3 0 2, 3 0 4. 3 0 5 Icgl^bfcj; 
O \Z, -f >^-y ?X n jJIBI 3 CDseflJODSMttfifiHCffliS'r 
(— *OA->^^Win ) £7K-f*£, itbiCtfc 
oT^l©ltf-^fw(n)^It5. MPU 104 
H XT773 0 7 tC7rr^\fc5K:, ilfflltr-i'f 
w(n)C9i^Mftt LT0^ 2 ©Hft^-^ bw(n) £itc tC 

[0 0 6 3] JbafcLfcfB 1 wHft^-^ fw(n)fcj:^ 
2 ©Mft^-^ bw(n) <D*S|#H «aS©«^(c 1 mittt 
ffton, MPU 1 0 4 (Dp^SM^EU ^fcte^^EU 10 5 



ft5^-^ bw(n)te— «fc*lti^#$n-5©-^, MPU 10 

KliKJfbT*^ 'J 1 0 5-!fci!»CC*UT*JVi/tt>0«tt 
3.0 m:t*iTt5. fg 1 ©Mft^— ^ fw(n)*5 

<fctffS 2 coMftx-^ bw(n) SCttS-fritR OM££© 

X— ^ f w(n)*5«ttXlg2coM^-^bw(n) 

[0 0 6 4] W.^mfr HH&&»flkg. H9, Xfy7" 
3 10-316 

MPU10 4I1 -f^'y^Xn^S^'JTb (S3 

io) . * : pa*»Ls«»&tr^#fcf7 f *7 ? — ^#*t 

40 SttltS. MPU1 0 411/^1; 1 0 5feitf 

FFTlIgI10 6ilS»LT. count Sr/B 1/ ^Tf- 

Dy^Otrtx-Jif^t'J 1 0 5*^R*ft*LT 

FFTisiSii o 6 cdf^oP^^u (is-a-f) tcsfe*- 

fcfo 5 1 2ffflkr*r-^^FFTMI 

mm 106 ictein^n^ t, xj-vfz 1 5 ic*nt, 

FFTlIgfl 0 6aFFT^fflUTfr*T-^0 
^Wf^ff^. FFTtt«^OjS*ft»«flC«ffl* 

n 50 &ft£fflc75^-?«cS&T3ftffiT;£>£o FFTHS 



( 

BIO 6#*:/a';/i?l*J©fcf 

$>fflmm.$Lt£}itfftffi~T?^Z>. MPUl 0 4(t FFT 

- ^n©«»»ur*©*«>e,nfcFFT««:fc|g» («ft 
#) znaz-z. &ft<Dmo mw) xmtLTit. itt 

^M.m.^E'pt£.< <^t#©%@«£/h£< b) . K 

fcw^jS^bwwssEfls-J-sampjaE^KKa-r*. ff 

Tb/ti£lft©£T©li3&?&»«©«&l^#£toA£>;i 

[oo6 5] n±j&t Lmsb^frmmzmTi-tzmm* 

B9, Xr--y^3 1 7 

mpui o 4tt±ffi«Q.aTr#e.nfc^s^b* t a»ji 

HjR»«*ftiaStT.fclf5 f *7 s -5'* I FFTffl 
■5. I FFTjJligll O 7tt, F F TffllSl 10 6 

£\t.m<r>mmmt[&.Wk9&m*ft?. -rtt*>%. if ft 

TtL/ifcfx*^-^ s (n) tfp, fctffU -^©ff* 

5*- * (c tts^a^ b & * nr v > & . 

[0 0 6 6] F F Trnm^m l 0 6 £ I F F Tffllgi 

i 0 7 ttt. fct 'WircflHwaasfrSTV 

JH§7Dt7* (DSP) feilfcffi^T, -fltftbfc 

[0 0 6 7] fflfl-f— ^0ut(n)©g|g : ^9. Tj^LZ. 
3 18 

MPU104I1 5*7 K^oT. tt?B*LJI&&&1ft 
^^tt^cbfcfx*^-^ s (n) £« 1 ©Hl&x-:? f 
w(n)**J|£U 1 O 5l:IH*SnfcRtf*f- 

"(n) <h^2©Hlgt5^-i5'bw(n)^*@b t ^*l<~> 
©*»i^*^i]D#bX(±i^»x-^0ut(n)*»tll-r^. C 

±Jibfc«fc^{C, FFTligil06tIFF 
Tffilgil 0 7 SF»-C*3Rbfc«^f«t£*JC^Vi 

[0068] MPUl 0 411 £T©:/a 0 © t'ft 

7t4$T. ±jfib>t«aa*R*«ittr*. 



10) ffl2 0 00-2 1 6 9 8 1 

A 18 

[0 0 6 9] ±.wWz*mw%i i <Dmm<nwm\z&ti 

tf, ^n^i7^^bfc^#ic*5^^>7f;aiittt* s iS*a$ 

[0 0 7 0] ffijgflaa, B9, Xfyy3 2 1 
MPU10 4I1 i&BfcJSUT, IMIliil 0 
8 £ffl^T±iZ&bfc«^g^bii©&*k'5 ; ^^-^£ 

bTte, lf5 s *5 s -^*«»JhIffl*©«^ J P E G&^, 
f^x— ^#ftiIi©«"&MPEG, 4#fC. MP EG 2 
10 ^£**iiffl-r-5Jlt*W*bVi. 

[0 0 7 1] fE@£fctefcitMg, 09, XT7^3 2 
3-3 2 4 

mpuio4H m&mffi-gnfztfttT— ^£ro- i 

/F 1 0 9£^bTaEfiW9E#:l 2 0 (CfH®^ -t±-^>. £fc 
tt, O-I/F109 Sr^bTfiMSS&iceill-r^. 12 
g«#12 0iLTIt fchAfcT. DVD^:<if^jgffi-t? 
£-5. -?-©&. MPU10 4IJ, pt^EU 10 5 CDl*l!&& 

20 [0 0 7 2] ±iSbfc*f£BJ!CDSff l©SllM©7^telCjc*l 

. «, ^^tt^*igjfp$nfc^ai$ntc<vi«^@^bt» 

*3v^x, fli^ai^bis^tsscb^vicfc^jc, mwts.9. 
?mfr b ^ t*»a* b v>. 

[0 0 7 3] % i (DmmoMmoy&Mmm 

30 gOlWtLTOFFTMISIl 0 6fe<ty:i FFT 

«aa^M i o 7 fc-^AT, -t©«i©tt[SJ3gifts*» fct 

Atf, DFT, RHk=i1M'>X* (DCT) <t^©2»^ 
tft (I DCT) ScHS. ^i-7k7hS»MIl:)£ 

#S. DCT, I DCT^jgffl-T«.«^ FFT, IF 

FTroi^ic^l©?- ^MliL*^ /hSfc 
S© t*x*x-^ rtlct^S* b«$g£ila£>i*A,T^ 

wen. \z7*^-9*j%m!&m\sXf%msiitLj$.ft*ft 

40 «fU ^JftSSc^ritCja^JStm^FS^bSrbf^f- 

^©5*— fcW^ ITS 
b«^© b*5 :r *5 ; -^^©ai*ji*- 1 bT «_hai bfe 

iass«i(ift««ciR6r. -€-©fl&©m^s^bJase>ii*-s 
[0074] m.^mm.&m%\mw^&i i <t ltii. 

03*#RgbT^bfe/\n>^gWin M^c^— Steffi 
50 bT. ^ay27©lJtfl.»iMc*J^T» «l«WJCiE*{t« 



( 11 ) 
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[0075] *%bj<d^i mgw^jstc^ntf. ex* 

& fcfx^x- * \z\tm.=FMfr b tnt v>£> T. 

[0076] ±^Lfc^i mmoMmizis^Tiz. n.=F 

S#>b£il&i* : iK^tf$B<t: IT, kfxJtx— ^Sr^J* 10 
X-f *x— ^ ^-co^lC-pViTt), ±IH|5]^tC 

S^-t^ ^-%^^i^1*.i^foma¥g: l 7 ©aas^Si 
^fcojfflgBttS^^*^ ^ffiW«^KUii£bfcfc©<h* 

[0 0 7 7] i2il®0i 20 
04i5j;tf01 O^SgUT^^^^S^bffl*^ 

zm^z. si o\zmmi^rzmmnLmmmi o oa(c 
a, ^ 7 \zmm vtzmnmmmm 1 o o ■< )i 

»i i 2tfittm^n-xz^z><, 7 -( )vi?mv&i 1 2© 

1 {SWH 4 tCBJBbfc h ^ >7.n— #)l>7 << )V?-£&> 

BtWJlStHg&z-' t#IS^g:iE]gSk, Jal£[§]S&AD^tt 

^MS^ff^„ 30 

[0 0 7 8] MPU104I1 m9<D7.^--yy"3 1 8 iC 
*5lt^*^^ffigfP^a(CR^.T, IFFTiffllg 
fil 0 7#»ffibfc«xm^bll&&*«fg£tt7nbfc 
^T-?s(n) &7*f.)V*mtol 1 2(CffIJ0-r«>. 
04{Cg|»L./t h5->X/^— t»-JU7^;i/^«. «&a, 

zmmzmfev. ®&&mv)\zmfe-rz>z\tiz£io^ j% 

^^ftijfg L Tit fc^* C t ^T*# 3 o 
[0 0 7 9] f^mfigcDTt^iCcfc^Tfc, ^l^SSW® 40 

t££<D^m<D7'uv ?m.m\z&ttttmm.fe*wm'?z> 
z\ttf-ezz>, ^(DMommte&immvi&mizte^T 

[0 0 8 0] 7^;U^[h1ES1 1 2 tLTtt 04(« 
E#tt£:*-f ^-CJU^- F1R7^M, iir-7^ 
^lKii2i;ftxx> mpui 0 4i:fciiT, 

^talg&l 1 2 lc£itt£>«-S#$a3i. fct^.«. ±Ext4(' 50 



[oo8i] w,zmm<F>wm 

0 7©t?S*>LI6Mgtl 0. i5j;tf, BI5*5J: 

tf«x®#> bs*^s«©m 3 mmivj&m&m^z* 

[0 0 8 2] ^lCO^fe 

e 5 \zmmvtzm3 o^itttiftMi*^©^ 1 

tcgftbTV^x-^tcttbT. PiTT 3 W#Jec> 
^<D-?-n-6n©^«i:< <£:*> 1 OCDx— ^ a, t> ^rfflVi 

»it»:6;f-^c, ~c 5 ^mx\tn>r^mx'$> 

2>. MPU1 0 4il m 9 ©7.x -y ^"3 1 8t~*5 tt&M 

&^mm.&m%i®miztf:7LT. iFFTiigfiio7 

— Pa, b£ffl^T. -x— ^ c, ~c s S:E®ffiWt 
-So ^-CDjgm, x-^a. bOBOT-^O-^Wi 

[0 0 8 3] m2ojjm 

m 6 {c0ft¥bfcff§ 3 ©T*M14SfnM§73i£<7^ 2 

iC^ftLTV^x-^l'^LT, Pft-r-SMfflUcoyp-y 
^W-^n-entC-^V^T, 1SI&©x— ^a, ~ a , b 
, ~b 3 i^fflUT, in^©x-^Sr^3BTC?S[®^ff 
oTWLTCnf.Wr-i'a, ib, ©MtcKcB-r^) 
x-*c, ~c e $rffiW-r«)o MPU104H, 09® 

T, I F F Tffll^l 10 7 ffWtii b fcW^F-iS^ blfiJ6 
iA*Wfg*t*7cb/tt*x^x-^ a, ~a 5 i: . b, ~ 
b, Sffl^tT-^C ~c 5 ^-C35item> 
x-^ a> bfflM©r-^* s itW&M^^-ri5l: 
Sfn$n-5o ^2cD*ffi«^icD^fei-ttKi--ria*i^i 

[0 0 8 4] fe-^^AMPU 1 0 4(C*5ViTt*. ^"©ffi 

[0085] m3mm<DMm\z£-DTh, m 1 mmvm 
u a y n v z mm- \z a n %> ^msfr®. & mmt^> 

&miZ$$^TM'<tz%C>tmM-C3b2><> 
[0 0 8 6] 

mfr U ^«a6 jA ^ y d -y i7 ft » l t^s u tzm 

[0 0 8 7] *5£B^iCj;n«, iaibfc^a^rfroTt) 
StxjS^bii?«S«*ji*-B:fc^im^»ti^<. «^ 



( 12 ) 



[0088] ^mcom.^-m^Lmtb^mm<Dmmiz 
[an m i te#fEBj<D«^gfrui#&^«©s* 

[0 2] 01 «*%W©«TS^Lii*e>ji^ffi<0**: 

Wftiiffi©ft^©&g£^T7D-^-hT 5 &£ < , . 

[0 3] 0 3«0l43J;LK0 2tC0^bfe*^!0J©« ; ? 

te£iHfnT-5ifS l w^ffi<&^-r^140T'$.^<, 
[0 4] 0 4tt*%BjCD«^S^Lia«e)ji^fe*3J:^ 

[0 5] B5l;t:*:f£l§H©«Wa>LiS«&&**&43J:tf 

LT©Sf5 1 cD^J^©fflW^QSSr^-r0-C*So 
[0 6] B6tt#»W©«^aa»LJl*a*:#fefeJ:tf 

LT©ti2©^©ffiraaa3£jST0T?&s. 

[0 7] 0 7t^f§^©*^^Liti*i*#-gB©£Sl 

[0 8] H8tt*»?a©sBiosejio»«ibT©Ei6 
jc0»Lfc«-?a^ua«e>ii*^BJ-i5^«>^i ©^fig 

©«^S*^ 08? LTz7n-^T—h<D 

[0 9] 0 9te#?£HJ©#gl©flS£©ffi2<t<hbT<£>0 6 
t£0#Ufc®^a^lxiS«2**3£Hl£*sW-*8§ 1 ©^ 
©«^S^L-S*^^^$:0^Lfe7P-5 1 ^— h© 



10 



20 



30 
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**** 

[010] 01 o«*%^©«^sd^ba«e>ji^-s«© 
[011] 01 1 \*7uy{;z:£<Dm&7 : — ^tcm^s 

IIWOIW!] 



1 0 
1 1 



1 4 
1 5 



1 6 
1 7 
1 8 

3 0 

4 0 
10 0, 
1 0 1 
/F) 

1 0 2 
F) 

1 0 3 
10 4 
1 0 5 
1 0 6 
1 0 7 
1 0 8 
1 0 9 
12 0 



RUBRA* 



1 0 0 a • • mm&mizm 



X (D- I 



T-^-ni/^-^ • -f>^7l-X (A-I/ 



V-f ^D^a-feyU- • a." y h (MPU) 
FFT1181 

iFFTjaagB 

=f— ^tH*-f >^ 7i-X (O- I /F) 



[0 3] 



1 



o 





Win 


512samptes 


Wfn 














X 




X 
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[1^1] 



[0 2] 



,11 



/I2 



13 



,14 



,15 



,16 



,18 



***** u«a&a*t**s>ai* 

> 3 



-30 



— ! 



S01- 



802 'i tm^XHHUM^-^M 



soe- 



S07 



509 Cg*fcttC»K«M-7>g» I 



[04] 




4 — -4 — 



a»- t y a„-,Y 



112 



O 



AD 



[0 5] 



[0 6] 



7Q «t# 
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